Introduction
In recent years the flow in a thin liquid film over an unsteady stretching surface got more attention because of their application in many field of science and technology such as fiber coating, food processing, transpiration cooling and others. Crane was the first among others researchers to consider the steady two-dimensional flow of a Newtonian fluid over an stretching flat sheet which moves in its own plane with a velocity varying linearly with the distance from a fixed point [7] . Wang have studied the three dimensional flow that due to a stretching surface and to a stretching surface in a rotating fluid [24] , Wang was the first researcher who investigated the flow in thin liquid films driven by an unsteady stretching sheet [25] . Usha and Sridharan assumed a similar problem of axisymmetric flow in a thin liquid film. This problem developed by some authors, after adding heat transfer in a thin liquid over an unsteady stretching sheet [22] . Anderson et. al. expanded the problem of Wang and studied liquid films on an unsteady stretching surface under the effect of heat transform and used new exact similarity solution [6] . Wang and Pop analyzed flow of a powerlaw fluid film by the unsteady stretching of a horizontal elastic surface by using homotopy analysis method [23] . Also, Abbas et. al. solved developed nonlinear equation of a thin liquid film of second grade fluid over an unsteady stretching surface analytically by using the homotopy analysis method [1] .
Abel et. al. studied boundary layer behavior in a liquid film driven by an unsteady stretching sheet including the effects of variable transverse magnetic field and concluded that the effect of transverse magnetic field on a viscous incompressible conducting fluid is suppress the velocity field which in turn causes the enhancement of the temperature field [3] . Noor and Hashim considered flow in the effects of thermocapillarity and a magnetic and heat transfer in a liquid film over an unsteady elastic stretching surface and the differential equations are solved numerically by using the homotopy analysis method [20] . Laraqi et al. analytically studied the thermo-hydrodynamic behaviour of a thin lubricant film [16] . Makinde and Aziz presented boundary layer flow of a nanofluid past a stretching sheet with a convective boundary condition numerically using fourth-fifth order Runge-Kutta-Fehlberg method [17] . Khader and Megahed solved numerically the flow and heat transfer in a thin liquid film over an unsteady stretching sheet in a saturated porous medium in the presence of thermal radiation by using the finite-difference method [15] . Recently Mairy investigated the flow and heat transfer of a thin liquid film over an unsteady porous stretching sheet in the presence of suction or injection by considering a full set of momentum equations [21] . In recent years, the application of the homotopy perturbation method [13] in nonlinear problems has been developed by scientists and engineers, because this method continuously deforms the difficult problem under study into a simple problem which is easy to solve. The homotopy perturbation method [11] , proposed first by He in 1998 and was further developed and improved by He (see [12, 13, 14] ). Recently, the applications of homotopy perturbation have appeared in the works of many scientists [8, 10, 5, 18, 9] .In this work we will transfer governing equations to a nonlinear ordinary differential equation and to a system of Voltera integral equations to find the approximate solution for a thin liquid film over an unsteady stretching sheet by homotopy perturbation method (HPM) and we will compare the results by HPM with obtained by homotopy analysis method (HAM) (see [20] ).
Mathematical Model
Unsteady boundary layer of an incompressible flow in two dimensional see figure (1), derived by a stretching surface with velocity U = The governing Navier-Stokes, and continuity equation in two dimension that covers the problem is given by: Figure 1 : Schematic of the physical system.
where U is the surface velocity of the stretching sheet and the flow is caused by stretching the elastic surface at y = 0. One can be notice that at t = 0 (initial motion), equations (1) and (2) describe the steady flow over a stretching surface. We introduce the following dimensionless transformations f and θ and similarity variable η.
using equations (5) and (8)into equations (1) and (4),the mathematical model of problem will be transform into the following nonlinear ordinary differential equation.
subject to the boundary conditions:
where primes denote differentiation with respect to η, S = a b is the unsteadiness parameter, γ is the dimensionless film thickness and D = µ(1−at ρbk is the Darcy number.
Basic Idea of Homotopy Perturbation Method using Volterra Integral Equations
Aslam Noor and Mohyud-Din defined homotopy perturbation method after transforming to the system of Volterra integral equations (see [4, 11] ).
where:
to explain the homotopy perturbation method. We consider a general equation of the type,
where L is any integral or differential operator. We define a convex homotopy
where F (u) is a functional operator with known solutions v 0 , which can be obtained easily. It is clear that, for
we have
This shows that H(u, p) continuously traces an implicitly defined curve from a starting point H(v 0 , 0) to a solution function H(f, 1). The embedding parameter monotonically increases from zero to unit as the trivial problem F (u) = 0 continuously deforms the original problem L(u) = 0. The embedding parameter p ∈ (0, 1] can be considered as an expanding parameter see [11, 12, 14, 19, 2] . The homotopy perturbation method uses the homotopy parameter p as an expanding parameter to obtain
If p → 1, then(18) corresponds to (14) and becomes the approximate solution of the form
It is well known that series (19) is convergent for most of the cases and also the rate of convergence depends on L(u) see [11] . We assume that (19) has a unique solution. Consider the i th equation of (12), we take
The comparisons of like powers of p give solutions of various orders [4] and [11] .
Analytical Approximations by Means of the Homotopy Perturbation Method
Our aim in this paper is to solve the problem (9) with the boundary conditions (10,11) using the homotopy perturbation method. Now may be reformulated as a system of integral equations and apply homotopy perturbation method. Using the defined transformation
, we rewrite the equation (9) as a system of differential equations
The above system of differential equation can be written as a system of integral equations
Applying the convex homotopy method, we have 
Imposing the boundary condition at η = 1 leads to
The series solution at the 4 th -order approximation is given as 
Results and Discussion
A comparison with the present work with the homotopy analysis method [20] is agree very well as we can see from Table 1 , So, the variations of the dimensionless film thickness γ, skin-friction coefficient in terms of f ′′ (0) for the parameters governing the flow. From Table 2 , we can observe that, when we decrease the thickness of the thin film are increasing both of the Darcy number and the unsteadiness parameter. 
Conclusion
In this paper, the homotopy perturbation method has been successfully applied to find the approximate solution for a thin liquid film over an unsteady stretching sheet. The nonlinear ordinary differential equation considered as transformed governing equation and reformulated to system of Voltera integral equations and solved numerically using homotopy perturbation method (HPM) and compared with homotopy analysis method (HAM), it may be conclude that HPM is powerful mathematical tool for solving such problems. Also, we show that the results of present work has a good agreement with HAM. We studied the effective of various parameters Darcy number and unsteadiness parameter with results and graphically. All results and graphs obtained by using
